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ABSTRACT OY IKE DIS CLOSURE 

A bottle grippor for handling a bottle when 
deposi<rt>.n£ pOtfder'p*int on the bottle in a eleotrontatio 
powJer coat tag pronesc and the liico, the gripper enroprisefl 
5 a cylindrical arm in whiob a ohaC* iii inserted coaxially 

in mutually movable manner aloiifj the axial direction, to 
the lower portion or tho shaft several QV7ingaJ>le pieces 
are attached b«in£ Jaterlinkagsd with the arpa'u lover end 
and lowr portion of e&ch pieces, which form* a Bhort 

la thin cylinder ehell when gripping a bottle, is wrapped 

in a hat-flhaped COVW made of resilient material such as 
rubber and the outer rim of tho resilient envev are fixed 
to the lower ewd of the said arm in order to protect 
Again «t invasion of powder particles irfto the swing 

IK mechanism, the resilient cov-sr is closed or opened by the 

KmtuaM displacement hetweon tho arm and the shaft vhe.n 
gripping or- dagrlyping. the head of a bottle i 



. \ ■ 
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This invention rel»te« to * beetle i»ripp*r to be used 
to grip the ho*i* oC a bdtkio vhOn an electrostatic powdor 
i.-oatiiut \h appilott to t-hs bottle. 

it often happens that glass bott.l<>« o£ nftft drink* 
5 a$ *ola, cidov and other bovuracfes such as beer are broken 

due to inside pre a sure of the bottle cauuod by Sun snin&. To 
avoid this, it is co<iuired to cover the outer surface OV 
the, bottle vLth synthetic resio„ on* method of achieving 
Miifl purpneo, tt hAS bix;n proposed tD apply an electro static 
10 coaUing of Rynlchetic resin powder ovec the outer fmrface of 

the boutle and which is then he*tod to form a solid filra. For 
this purpose, some ne.V *osirt povwlftrs have been pfoduxfed. 
llowovor la the process of povder coatiny On tJte bottl^i there 
arises a serious problott becou** 1* difficult to make d 
15 complete* closure with a cap on the bottle iX day tfy/itliotic 
rcj6l.A powder, even though it be a trivial Amount, Attaches 
to the head of the bottle. It i* therefore absolutely 
neCo**Ary iu the practice of powder coating to provide means 
f:or avoiding attachment of resin p»cticlo0 to thft head of 
20 the bottle,- 

Mso it is required to fojiu a Clear coat lag boundary 
at the upper end of thB coated Hilm Eorwed on the bottle bead 
so as to obtain a lonrjex life Oi* the film sr\d maintenance of 
cojotnurclal vaJ.uo of: tte bottle- 
To achieve tho aforementioned reqairslUBnt a, soroc appara- 
tus for avoiding the attachment oB *00in oovdor particles to 
the heada Of bottle* have been proposed with means 
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of blowing or auctioning of gas or oombi u<H.ioos of the Be. 
However in reHpoots 06 veuurlty »n long term operation aiKl 
format. i.Oxi oc a rrlwr l>o\iodary, further development Olf now 
reliable mparts ia urgently deBired, 
5 One object of the present invention is to solve thB 

above problems and to furnish a gripper for bottled which 
mates it possible tD completely Avoid the attachment of resin 
to the bottXo iKtmJ v/hUe holding ilf firmly in tha process of 
roAja coating and to establish the formation r>C a clear boundary 
10 it i l:hft upper end of coating. 

Another Object oC the pAoBent invention i* to tuxni/JU 
* bottle grippe? that itf ensured against penetration of powder 
thereinto. 

A further object of tho prosonl invention iii to l/urnieft 
15 ft bottlo gri^por that facilitates raKiOvnl OJ; rosin particles 

fro» the cprjpper after electrostatic coating has hen:n finished. 
The present invent ton provides a device for holding a 

bottle during formation of a plastic coating on Its exterior 

syrEAf'e, said device comprising: 
20 n hollow arm and an actuator element reuiprocaUy laovable 

therethrough, a cup-abaped cap of flexible material mounted On 

and deceiving fro* aaW a*m, said cap having u O^pciwlin^ annular 

f l*n<ffc surrounding a blind recess opening through the lower end 

of UAid cap, 

25 a plurality of means extending into «aid flange pivotaily 

secured to said actuator clement for convergent and divergent 
movement ac £3id actuator element is moved in op^sUo directions 
tho fiango being adapted to seat over tho bnd of a bntl:ie and to 
clamp thereabout to Seal it f>^w deposit of dust-like partldos 
when saia moons are uaust-d to converge. 
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OLhor features and objftttts of tho .uivoritiOn vil L be 
be.Le.fcr understood Brum th* EellOving dotailed ctascUlptSun ofl 
the typical embodiment JUuPbtfttud in the ftCfcOOpanrMtil tfravJ.nga 
in which: 

5 riy. L is a front view oi a cross section of a bottle 

gripper n\i the pteUfeflt .invention vh«wi ita cosilient cap U 
closed. 

Pin* 2 is a cirosB section view taken along the line II-TI 
In i?i»j. U 

10 FSg> 3 ie a froofc view of! a orosB amotion of the bottle 

grippar uf the present invention when the resilient Cap id 
opened. 

Pig. 4 is a front view of a cross section of the resilient 
cap of tno present invention. 
15 Pig. 5 a croRS Bectioo viftv taken along the line V-V in 

rig, 4. 

Fig. 6 is a plan view of a swingable piece of the present 
invention. 

Fig. 7 is a tfront view ox a cross section of the swingable 

20 piece. 

C a ei<JU& v'w>w o»£ thu sfriugafclc gie^c. 
Pig, 9 is a front view of a cross sWotinn of a resilient 
cap of another embodiment* 

Kig. 10 is « front view of a crosa section off anotno* 
23 embodiment of the present invenU.on, 
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Now reference 5 a mate to accompanying drawing b* 
£n H*. 1 and 2, immoral 1 dcsi-Ciuvteo a cylindrical 
| arm in which a shaft 2 is inserted with a Ioobq fit. At 

the lower portion of the cylindrical aVm 1, the oppcr 
5 pari: of a supporter 3 ie ecrewed with itB lower end 

projecting inwardly. Further at the lower portion of the . 
cylindrical tii™ 1, a reoUieul- vn? l i is sludged And 
secured with screw by an outside holder ring 5. Also to 
tne branch plates C of the lower portion of the shaf t 2 , 
10 the heacle of plural &w:lngable ptcc&s 7 are attached with 
pins B. 

As Been in rig. 4, 5 and 0 9 the resilient cap 4 
I ie forced of an outer cylinder 9 and inner cylinder 10 

extended integrally frow the loKer end of the oUtor 
15 cylinder 9 with ci plurality of connftOtiOTiR L9 between the 

upper end of inner cylinder 10 and outer cylinder 9 ao 
that ei gap 20 is formud between those cylinders* An 
upper flat will U ie- formed at the, upper and of the inner 
cylinders 10 and an annular ridge 12 is formed at the 
20 inner perlptev? of th«s lower end of the. inner cylinder 10. 

\ Or aB it ie necessitated such ridge 12 iB provided at tho 

middle parr of the inner wall of the cylinder 10. 
■ An shown in Fig. G * 0, each awin^oblo piOCC V has 

\ _ at its upper emd pic holes 13 to J?ccfci.W f*td pin A and 

25 a projfcntinn to be engaged with Bain supporter 3. 

. The lower portion of the awingable piece 7 forms a lifcir* 

: 15 dividing the circurtifor<joco into four equal sections. 

] However the skirt is not alvayy r*qirir*A to he «i?,ed as 
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juCl on* fourth of tho eircuTOtcrfcrNce. A groove IB ia 
formed to ttiia Skirt 1$ to receive said connect .Ion 19 a* 
ncce3sSc*tei*. 

Operation oJ: this bottle gripper is as follows. In 

& Pig. 3, firstly the skirt 15 of the utflflgftbto piece 7 ia 

inserted in the gap botweurj tho outer cylinder 9 and 
inner cylinder 10 of the cap M . Then tho upp«*r portion 
of the cylindrical arm ). \r. connected to n chain or 
COAv&yor (not shown) and advanced to one direction. As 

10 the shaft 2 is pushed tc tho direction of arrow A 2 by 

turning of a cam plate or screw (not &hocm)» the projec- 
t\on 14 of the BwijiBAbi© piftce 7 iR Bgpported by the 
Ropporter 3 and the. etrfmpble piece 7 is turned vith the 
\ pin 0 as it* center to the direction of arrow A y to make 

15 the lower portion of tho resilient cap M wide open. 

Now when tho heao; of a bottle 17 enters in the 
ituldfe of th& resilient cap M, the $h*ft 2 is pushed by 
cam plate in the direct: too- reverse to arrow A 2 as in 
Fig, 1 MV>reby the projection V\ is diRftncaped from the 

20 supporter 3 or as the swingAble pieces 7 are pressed by 

the supporter 3, the resilient cap 4 come* tc grip the 
head of the bottle 17 with its spring. motion. In this 
•instance, the ridge portion of the cap <* engufioc the 
portion just below a ctripe rib IB of the bottle head 17 

25 to securely grip it whereby powder <ic)d Any other natter 

can not enter into the inoide of the grippe? 

Under the state in rig. 1, while the bottle 17 is 
securely gripped by the resilient cap ^, olccCroetatio 
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costing of resin powder owy bo allied on tha surface of iir^i 
bottle 3 7. As described before, whoa the painting l 3s over, 
the HbwKt 2 ia puehed ii» tru* direction of arrow Aj to the state 
as in Fig. 3, Ll\us there ia formed a clear boundary line at the 
5 upper end of powder layer *nd the cap 4 can be removed from 
the bottle 17. 

Tk the present invention r with upward or dowovard moving 
only Of the shaft 2, l:hO restliont cap 4 wan easily grip the 
head of Ljfcu bottle 17 very securely. since; hhe ho K tie head l& 

10 covered by cap 4, no pn&tfor an C tide a attach to the' head of the 
bottitf. Even when the bottle ift not yet tfriypod by tho tivipi&v, 
no poyDVjr particle? will deposit on the roingahlft \>it?.c;v?., ar 
such BieingabLc* iviO«C* 7 are completely encloeed by outer cylinder 
5, inner cylinder 10 and upper flat w*ll 11. The re. Pure thcr:e 

13 v;i U. not occur any trouble caused )>Y ologgio.^ of rcaui 
powder , 

Another erobodira&r.xL isi i:L titrated ia Fig. 1.0. Thar'oln 
at t-JKJ Iotoh ond Of a cylindrical arm 1, a supporter 3 Is integral- 
ly JrormorJ autf st tho Outer periphery of the supporLer 3, a re- 

2fi silient cap A is engaged I. y mounted. A cylinder 21 iw xotatably 
attached to the lower eiid of a shaft 2, Branch plates 6 
project devnvardly from the cylinder 2 to which sv/iogable pi oca b 
7 Are pivotally attached with pins 8. Projections I* or tho 
svingablc ? dire to be engaged in a receas 22 of tho 

25 supporter 3. other struct uzoa of this embodiment are the earn* 
with those in the embodiment tn Pi.g. I. 
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TUB fittftOR IKEWT J3 OF MIP. INVENTION IS >.'HJUH Atf UACLOSlViJ 
PROPERTY OH *>K1V1.LSGS IS CIiAlHBU AKB UBFIHPP AS FOLLOWS? 

li A bottle yripper comprising « oyl ijjdttlcajly shaped 

A cm In the con tor' of yktnh a rhftCt is inaarLed with a loose fit, 
at tbe lover portion of the arm there being an inwfiixUy 
projecting supporter , and a resilient cap torttOtJ of an outer 
cylinder, tin IddOC uy\l lnd<M' CVterwUng therefrom to form a <?&p 
tHft/rcbcrtfeKJcu and a flat upper vail formed at th*> top ol: the 
inner cylinder, said shaft having broaoh pi a*r*« at its lower end 
to which a plurality of wing Kb 10 pi,ecer. are attached, each 
!;&U»gAblc yJi*i>o having a projection at its upper end to hn 
supported on saiG aupportor: and ft SKlrt porLion to be received 
in the bct&ucii th* outer and limner cylinders. 

2. A bottle yrippCi A3 claimed it> claim 1 In which the 

inwardly ycnjfcct.1.ng. supporter is coupled to the outer periphery 
oC th<: low^r portion of said cylindrical ly ubAycd At'Ol, and toft 
outer periphery Ol said supporter ifl ftngaged by the outer 
cylinder of the resilient cap- 

3- A bottle grippcr 6iS claimed In claim 1 in wbich 'an 

ammlar xldyc for t1*tftotc&1.(\g around the bottle is coupled to tbo 
iao<!^ periphery of the lover end of the innt»i oyLljxfox of 1 
resilient cap* 

4„ A hottlo yd poor a.s claimed in claim 1 in xhich an 

annular ridge for tighte»l»a around too bctfcLu l.s coupled to fche 
middle of the inner Vail of tho inn«r cylinder- 

5, A bottle <jripper comprising: 

a cylindrical!? shaped arm and a relatively 

longitudinally movable shaft passing within eaid orraf 

a supporter coupled to the bottom portion o.C said 

arm and having an inwardly ufttondta? paction? 

« res}. I. lent nao having at* lea at one portion of A 

8 
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tjcnerelly annular yap between a gene.crtlly cylindrical inner 
i/aU «r\d a soiKj/.a.Uy cylindrical outer wall; and 

a roLnocjble pLocu pivot ally couplod to thtj bottom 
portion of »nid arm r said swiiKrable piece including BkirU 
porti.On to be received in said annular gap and a projection to 
engage said supporter so mat moving said «haet ra.Uirive to 
tfaid arm In a first direction causes said projection to *ngaqo 
said supporter awl caur,ea said skirt l:o pivot thu«i opening aaid 
rc&Ulont cap to receive a bottle and moving said shaft 
relative* to ar« >.n A sectoral . dlwtlOft opponlto »?rom sai.i* 

firBt direction, causes said Bkirt to pivot inwardly and said 
rxrtHtoiit u«i> to «rc£p tho bottle 

0> A bottle gripper as rfccifced in claim ii L'uvUher 

comprising: 

an upper- wa ll extending across ttifc top OP S*id 
generally cylindrical inner vail thereby par 1:5 ally defining ah 
opciiJ.iuj for revolving the buttio and shielding said swingubl© 
piece fxnra contamination such as a. r«&lo nowdisr. 

7. a bottlo yripper as recited in claim 0 vherein said 
Bhaf t includes branch plates ex Lending .Erom a lc«er portion oi 
sttld Shaft for pivot ally coupling said swingable plate to said 
<t ha Jit. 

8. A bottle grippex as recited in claim ? wherein Lhexe 
r«ro tiOW b^AcwIi plfttos and four e>cin9able pi ©cob arranged 
cireuiafer*:nLiaUy arouixl said »ih*Ct fwlw ijcnccvjily o»juAl 3j.><tf?luij 
therebetween. 

9. A bottle yri}H*o£ au tool tod in claim 5 vborein said 
Arm and said Buppori.*r are Integral. 

U 

10. A buttio gripper as recitod in claifli 5 vluirein yaid 
Bwpporteir is connJod to «iaj.d arm i>y a. wnev oiuiatjeraont betwon 
said supporter and said arm. 

9 
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U , A bottle g ripper as reciLed in claim 10 further 

ciyfepfisJmj; 

an ciut^JjXc luridcc ring fur coupling sold ret.j.lj.ont 
cap to Baid arm, said holdov ring RUpporUng the outer 
cylindrical wall between a a id holder ring and bo id arm. 

12, ft, bobbin grippe r Jt'Cu hand J ins a bottio When 

depoaiLing a powder paint on i:h« bottle, said bottle gripper 
eumprisi ng : 

a cylindjHnaUy ftJvjped area awl a ro LaUtvfOy movable 
shaft pasaing longitudinally and coaxially within said arm/ 

a supporter copied by bcrew enrjm/oiuont to the • 
bottom portion of said arm and having an inwardly extending 
portion? 

a rr>siTivcxt "e*p hav l,ut> a etirtAral \y a not* I AC ifAtf 
between a generally cylindrical inner wall and a gen orally 
cylindrical outer wall, ah upper wall extending acsoBS the top 
OJ-* r,*x Ld 9 on * f oy m J ». nd r j.c*J Jjiiiq c k'<1 \ the re I>y I"** t ut 1 1 y 
defining an opening for receiving the bottle, reinforcing 
mutiib^io extending across *DLd rjap between said inner and outer 
valls, and an annular ridge for tightening Raid gap on the 
bottle extending inwardly from the loiter end of the inner wall; • 

feu* b canon plates ratoAdJiw outc/a.rtfly Czom said 
shaft, each of said branch places having an opening for 
receiving a pivot pin? 

t oik w i^ga b lc< pi ooo r / on* aw 1. wja l> l.o nl o on p.l to t £ 3 i.y 
coupled to each of said branch plates, each swingable piece 
including a skLft portion to be received in said annular gap 
and a projection fcr* oni?ag<! said ftunpeurter no th&t moving oa.ld 
fthaf l: relative to said arm in a firBt direction causes Raid 
projection to engage said supporter and causes said skirt to 
pivot Kims opening ftaUJ ru/iJLUurtt <?ajf> to rccfcive Hm Jx>ttl« and 
moving Bald snafu r&LaUiwi Lo said arm in a Recond direction, 
opposite from Baid first direction, causes said B*irt to pivot 

10 
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inwardly ana said resilient cap to grip the- buttle; 6nd 

an outside holder ring for coupling y*t>.d real J Lo^t 
cap to <i*id arm, c<U0 hoidc* support saja outer 

cylindrical wall between said holder ring and said arm thereby 
protecting ogaiaBt the entry or" pwiter particles into th<5 
l?ivotal coupling botwvun aairt J>^an^h plate* and avingable 
prices, 

U, A bVttlo Hoppcti: Kir handling a bottle when 

dcp^sUteg a poster paint on the bottle P said bottlB grippor 
comprising: 

a uy I lAijriralLy «Uapftfl arm and a re la Lively movable 
stiafl: passing longitudinally and coaxially Kith in a aid arm, ;.<;aid 
arm including an integral supporter extending iuv*-fdXy toon-febo. 
batten pprt.ioix o£ said arm and an outwardly facing circumferential 
groove? 

n coon.1.onk <?*'P havJJVJ a generally annular gap 
between a generally cylindrical inner Kali and a generally 
cylindrical outer wall, ari uppor wall e*te<vUay3 acroa«: the. -top 
of «aid generally cylindrical inner wall thereby partially 
defining an opening for receiving the bottle, an annula.C tfijigi* 
for tightening bald cap on thu bottle catouOW J.rt»a.C<Uy r;ror\) 
hhft Inner wall, and an annular protrusion extending inwardly 
from Lbe in Bide surface of said outer wall to be received 
within said circumferential groove thereby Scouting Jhtd <?ap 
ho said arwj 

lour branch plates extending outwardly from ear a 
shaft, each of- ba.id -branch plates -buying- an Opening -HOT - . 
rocci/iag a pivot pin* and 

four Bwingable. pieces, one swingable piece 
X>ivotally cooplcd to each oX' fraid branch plates, each swingable 
piece including a skirt portion to be received in Baid annular 
gap and a projection to engage *uiti i/ujppOiter so fcbat moving 
said shaft relative to 0*li* a£* i»».A Cirftt direction causes 
«ai<< project ion to engago 5«W qp^portftr and causes said ekixt 
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l:o pi vol: Lhua opening said nfssiiient cay to rcc*j.ve tJ\»*s hot t in 
and moving said shaft relative Lo Baid arm in a Becond 
Ui.rv.otiOD, uptsosito fxoa aaid first direction, cauBea said 
alcirt l*o pivot: tm*ntiy ami cedd resilient cap to grip the 
bottle. 

J.4. A device tor holding a bottlo during forffla.tJ.on of 

a plastic roaming op its exterior aurface, said device 
comprising: 

a hollr/v aoo and ao actuator demerit: reciprocally 
movable there th rough , a cup-Bhaped cap of flexible material 
mounted ou And depending from bald arm, &aid wp hnviiK? a 
depending annular Hang* sotroi»i&5ng a bll.hd nsc&sei f>p&n1.ng 
through the lower end of said cap> 

fx plurality of niB*v.nv extending Into said flange 
pivotally aecuxed L*o\aid aokuatov $l*uu*rit for convergent, and 
divergent, raoveroftnt as said acrLuafcor el&ioenL is moved in 
opposite die ©ot ions, the flange being adapted tu b'oat OVO* tfcr* 
orirt of a brjfcfcta and to cjfcamp thoroabout to &«ai it x>rjan dfcpoaiL 
of dxist-lifce particles when aaid means axe ccroaed to converge. 

25. The device d*p,cr1.heri itt d/iim .14 whecfcin the low** 

end of said flange has a radially inwardly directed bottle 
gripping xidge at tbe noufch ot &aid blind cccetfS. 

1&. The device described in claim 1'j wherein aaid means 

arc arxanged in a circular p*.t:tCCJi? a shoulder On ouch 0.? said* 
means engaging a fixed ahoirtdor on s»i.d airm tor canning saJ.d 
means to pivot vben said actuator element: ia moved axially, 

1?, Tho doviao itocrcrtUtaX, la <rl*lM 14 whuroin c*ld 

flange haa a plurality of blind pocxeLs, one of aaid means 
seated in each of aaid pockets. 

18, uiio device donbrlbed in etaLm.'l? uhovnJtt iftCAOft 

has a widened skirt portion at its lower end* 



V, 12 



http://patentsl.ic.gc.ca/fcgi-bin/any2html 



G1081940clm.afp Page 6 



10815)40 

v)t device described in claim iB whcaralb Ux* 

iwcr entl 0E said akirt portion ifl intumed to form a liottle 
go^qijig and «w»iin5 rid^e at the mouth of aaid blind receaa 
1* ffAiiJ r.mfJ, 



J - 
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